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[57] ABSTRACT 
A loading/ejecting device for loading and ejecting a 
?oppy disk into and from a magnetic disk drive appara 
tus has a holder for containing the disk therein. The 
holder is supported by a pair of guide plates to be mov 
able directly between a ?rst position where the disk can 
be inserted into or ejected from the holder and a second 
position where the disk can be reproduced or recorded. 
A loading/ejecting member is supported by the guide 
plates to be movable between an initial position and a 
forward position. The member is urged by tension 

, springs toward the forward position and is latch by a 
latching member in the initial position. When the disk is 
inserted into the holder, a urging member supported on 
the holder is moved by the disk to push the latching 
member, thereby disengaging the latching member 
from the loading/ejecting member. As a result, the 
loading/ ejecting member is moved from the initial posi 
tion to the forward position, thereby moving the holder 
from the ?rst position to the second position. A hold 
plate is mounted on the holder and locks the disk in a 
predetermined position in the holder when the disk is 
inserted into the holder. The loading/ejecting member 
has an urging arm. When the loading/ejecting member 
is moved from the forward position to the initial posi 
tion, the holder is moved from the second position to 
the ?rst position by the member and the hold plate is 
urged by the urging arm to release the locked state of 
the disk. 

15 Claims, 15 Drawing Figures 
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DEVICE FOR LOADING AND EJECI‘ING A 
FLOPPY DISK INTO AND FROM A MAGNETIC 

DISK DRIVE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a magnetic disk loa 

ding/ejecting device used in a magnetic disk drive ap 
paratus. 

2. Description of the Prior Art 
conventionally, a magnetic disk drive apparatus such 

as a ?oppy disk drive apparatus as an external memory 
of a computer has a loading/ejecting device for loading 
/ejecting a disk. The loading/ejecting device has a 
holder for positioning a ?oppy disk to a drive position. 
This holder is pivotally mounted on a base of a ?oppy 
disk drive device and can be interlocked with a door 
disposed to freely close/open a ?oppy disk insertion 
port of the drive device. The holder has a clamper. 
While the door is closed, the holder is held at the ?rst 
position. In this position, the clamper of the holder 
cooperates with a spindle mounted on the base to clamp 
the ?oppy disk. When the door is opened, the holder is 
pivoted to the second position to separate the clamper 
from the spindle. When the ?oppy disk is inserted 
through the insertion hole and is placed on the spindle, 
and the door is closed, the holder is pivoted to the ?rst 
position, so that the ?oppy disk is clamped between the 
spindle and the clamper and is placed in the driven 
position. 

In this manner, the conventional holder can be piv 
oted between the ?rst and second positions. For this 
reason, a relatively large space is required for the piv 
otal movement of the holder. The magnetic disk drive 
apparatus becomes large in size, and the positioning 
precision of the ?oppy disk is degraded, resulting in 
inconvenience. 
The same applicant proposed a loading/ejecting de 

vice which overcome the above-mentioned drawbacks 
and which was described in US. Pat. No. 4,562,498 
issued on Dec. 31, 1985. According to this device, when 

. the ?oppy disk is inserted in the holder, the holder is 
vertically moved together with the floppy disk to the 
driven position. The ?oppy disk is ejected by pressing a 
loading/ejecting plate from the initial position to the 
forward position, and the holder is vertically moved 
upward together with the ?oppy disk. In this manner, 
according to this device, since the holder can be linearly 
moved along the vertical direction, the drawbacks de 
scribed above can be solved. The loading/ejecting plate 
is normally biased by a biasing member toward the 
initial position. When the loading/ejecting plate is 
pressed to the forward position against the biasing force 
of the biasing member, the plate is locked in the forward 
position. However, in this device, when the pressing 
operation of the plate is stopped before the plate is 
locked in the forward position (i.e., before the holder is 
completely lifted), the plate is biased by the biasing 
member and is returned to the initial position. For this 
reason, the holder is moved downward with the loa 
ding/ejecting plate although the ?oppy disk is being 
ejected. Therefore, the ?oppy disk is moved downward 
together with the holder while the disk is partially 
ejected. The ?oppy disk is then clamped by the holder. 
If this happens, the ?oppy disk or the drive apparatus 
will be damaged. 
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SUMMARY OF THE INVENTION 

The present invention has been made in consideration 
of the above situation, and has as its object to provide a 
magnetic disk loading/ejecting device capable of con 
stituting a compact magnetic disk drive apparatus, posi 
tioning a magnetic disk with high precision, and prop 
erly ejecting the magnetic disk. 
According to an aspect of the invention, a loading 

/ ejecting device comprises: guiding means mounted on 
a base of a magnetic disk drive device; a holder, located 
on driving means of the magnetic disk drive device, for 
holding a magnetic disk, the holder being supported by 
the guiding means to be linearly movable between a ?rst 
position where the magnetic disk can be inserted or 
ejected and a second position where the magnetic disk 
can be driven; a loading/ejecting member, supported by 
the guiding means to be movable between an initial 
position and a forward position, for moving the holder 
from the ?rst position to the second position upon 
movement of the loading/ejecting member from the 
initial position to the forward position, and for moving 
the holder from the second position to the ?rst position 
‘upon movement of the loading/ejecting member from 
the forward position to the initial position; biasing 
means for biasing the loading/ejecting member toward 
the forward position; latching means, engaged with the 
loading/ejecting member, for latching the loading 
/ ejecting member in the initial position; an urging mem 
ber supported by the holder to be movable between a 
?rst position and a second position such that the urging 
member is moved from the ?rst position to the second 
position upon insertion of the magnetic disk into the 
holder, thereby urging the latching means to disengage 
the latching means from the loading/ejecting member; 
urging member biasing means for biasing the urging 
member toward the ?rst position thereof; locking 
means, disposed in the holder, for locking the magnetic 
disk in a predetermined position in the holder when the 
magnetic disk is inserted in the predetermined position 
in the holder; and releasing means for releasing a locked 
state of the locking means when the loading/ejecting 
member is moved from the forward position to the 
initial position and is latched at the initial position. 
According to the loading/ejecting device of the pres 

ent invention, the holder for holding the magnetic disk 
can be linearly moved by the loading/ejecting member. 
The loading/ejecting device of the present invention 
requires smaller space for movement of the holder than 
that in the conventional loading/ejecting device. As a 
result, a magnetic disk drive apparatus can be made 
more compact. In addition, the magnetic disk can be 
linearly moved to the second position (loading position) 
together with the holder. For this reason, the magnetic 
disk can be precisely moved to predetermined positions 
corresponding to a driving means, a magnetic reproduc 
ing means and so on of the magnetic disk drive appara 
tus. 

Furthermore, the magnetic disk inserted in the holder 
is locked by the locking means at the predetermined 
position. When the magnetic disk is to be ejected, the 
locking means locks the magnetic disk until the loading 
/ejecting member is moved from the forward position 
to the initial position and is latched in the initial position 
(i.e., until the holder is completely moved to the ?rst 
position thereof). ,Therefore, even if the loading/eject 
ing member is stopped at a halfway position, and the 
holder is moved again to the second position, the mag 
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netic disk will not be clamped by the holder. As a result, 
according to the present invention, the magnetic disk 
can be properly ejected, and the magnetic disk, the 
drive apparatus and the like will not be damaged. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 to 15 shows a loading/ejecting device ac 
cording to an embodiment of the present invention, in 
which: 
FIG. 1 is an exploded perspective view thereof; 
FIG. 2 is a perspective view thereof; 
FIG. 3 is an enlarged perspective view of locking 

means and releasing means; 
FIGS. 4 and 5 are respectively a side view and a 

schematic front view of the device when a holder is 
located in a ?rst position thereof‘; 
FIGS. 6 and 7 are respectively a side view and a 

schematic front view of the device when the holder is 
being moved from the ?rst position to the second posi 
tion; 
FIGS. 8 and 9 are respectively a side view and a 

schematic front view of the device when the holder is 
located in a second position thereof; 
FIGS. 10 and 11 are respectively a plan view and a 

partially cutaway schematic side view of the device 
when the holder is located in the second position; 
FIGS. 12 and 13 are respectively a plan view and a 

partially cutaway schematic side view of the device 
when ejection is being performed; and 
FIGS. 14 and 15 are respectively a plan view and a 

partially cutaway schematic side view of the device 
' when the locking means is released. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A loading/ejecting device according to an embodi 
ment of the present invention will be described with 
reference to the accompanying drawings. 
As shown in FIGS. 1 to 4, a loading/ejecting device 

10 has a pair of guide plates 14 mounted on a base 12 of 
' a magnetic disk drive apparatus such as a word proces 

~ sor. The base 12 has a base plate 16 and a front plate 18 
extending upright at one end thereof. The guide plates 
14 are ?xed on the base plate 16 and are spaced by a 
predetermined distance to oppose each other. Each 
guide plate 14 has a pair of ?rst guide holes 20 and a pair 
of second guide holes 22. The ?rst guide holes 20 are 
formed at portions at the two ends of each guide plate 
14 and extend to be parallel to each other and perpen 
dicular to the surface of the base plate 16. The second 
guide holes 22 are spaced apart from each other be 
tween the ?rst guide holes 20 and extend parallel to the 
base plate 16. In other words, the second guide holes 22 
extend along a direction perpendicular to the extending 
direction of the ?rst guide holes 20. A spindle 24 for 
driving the magnetic disk is rotatably mounted on the 
base plate 16. The spindle 24 extends upright from and 
through the base plate 16 and is located between the 
guide plates 14. The spindle 24 is driven by a driving 
source (not shown). Three positioning projections 25 
extend upward from the surface of the base plate 16 so 
as to position the magnetic disk in the predetermined 
position. Positioning pins 27 extend upward from the 
upper end faces of two of the three positioning projec 
tions 25, respectively. 
The loading/ejecting device 10 has a holder 28 which 

is movably disposed between the guide plates 14 and 
which can hold a ?oppy disk 26 therein. The holder 28 
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4 
is constituted by bending a substantially rectangular 
plate and includes an upper wall 30, a pair of opposing 
side walls 32, and ?anges 34 formed by bending the 
lower end portions of the side walls 32 inward. Refer 
ring to FIG. 2, the ?oppy disk 26 has a box-like case 36 
made of a material such as a plastic material and a ?exi 
ble magnetic disk 35 held in the case 36. A pair of posi- _ 
tioning holes 29 are formed in the case 36 so as to corre 
spond to the positioning pins 27, respectively. The dis 
tance between the side walls 32 is substantially the same 
as the width of the case 36. The holder 28 has four guide 
pins 38. Referring back to FIG. 1, two of the guide pins 
38 extend outward from one side wall 32, and the re 
maining two thereof extend outward from the other 
side wall 32. The guide pins 38 are inserted in the ?rst 
guide holes 20, respectively. The holder 28 is thus sup 
ported by the guide plates 14 to be movable from the 
?rst position where the guide pins 38 are respectively 
located at the upper ends of the guide holes 20 to the 
second position where the guide pins 38 are respec 
tively located at the lower ends of the guide holes 20. In 
other words, the holder 28 is supported by the guide 
plates 14 to be linearly movable along the vertical direc 
tion. The holder 28' has clamping means 40. The clamp 
ing means 40 cooperates with the spindle 24 to clamp 
the magnetic disk 35 when the holder 28 is moved to the 
second position together with the ?oppy disk 26. As is 
apparent from FIG. 5, the clamping means 40 has a 
support shaft 44 which is supported by a support por 
tion 42 formed on the upper wall 30 of the holder 28. 
The support shaft 44 is rotatably supported to be mov 
able along the vertical direction. A clamper 46 is 
mounted at the lower end of the support shaft 44 and is 
located in the holder 28 so as to oppose the spindle 24. 
A compression spring 48 is hooked between the support 
portion 42 and the clamper 46 to bias the clamper 46 
toward the spindle 24. 
The front plate 18 of the base 12 has an insertion port 

50 for receiving the ?oppy disk 26 therethrough. One 
end (i.e., the right end in FIG. 4) of the holder 28 op 
poses the insertion port 50 and de?nes an insertion/ejec 
tion port 52 for inserting the ?oppy disk 26 into the 
holder or ejecting it from the holder. The floppy disk 26 
can be inserted in the holder 28 through the insertion 
port 50, and through the insertion/ejection port 52 
along the direction indicated by arrow A. 
The loading/ejecting device 10 has a loading/eject 

ing member 54 movably supported by the guide plates 
14. The member 54 has a pair of substantially rectangu 
lar loading/ejecting plates 56 separated by a predeter 
mined distance to be opposite to each other, and a con 
necting plate 58 connecting the loading/ejecting plates 
56. Each plate 56 is positioned between the correspond— 
ing guide plate 14 and the holder 28 and has a pair of 
support holes 60. One end of a support pin 62 inserted 
from the outside of each guide plate 14 in the corre 
sponding guide hole 22 is tightly inserted in the corre 
sponding support hole 60. The loading/ejecting mem 
ber 54 is supported by the guide plates 14 to be movable 
between the initial position where each support pin 62 is 
located at the left end of the corresponding second 
guide hole 22 and the forward position where this sup 
port pin is located at the right end of the corresponding 
second guide hole 22. In other words, the loading/eject 
ing member 54 is supported to be movable along the 
direction parallel to the base plate 16. Each loading~ 
lejecting plate 56 has a pair of holding holes 64. As 
shown in FIG. 4, each hole 64 has an inclined portion 66 
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inclined at about 45 degrees with respect to the ?rst 
guide holes 20, a ?rst holding portion 68 horizontally 
extending from the upper end of the inclined portion 66 
to the right, and a second holding portion 70 horizon 
tally extending from the lower end of the inclined por 
tion 66 to the left. The guide pins 38 of the holder 28 are 
inserted in the ?rst guide holes 20 of the guide plates 14 
through the holding holes 64, respectively. The loa 
ding/ejecting member 54 has an engaging pin 72 ex 
tending inward from one (frontmost plate in FIG. 1) of 10 
the loading/ejecting plates 56. The loading/ejecting 
member 54 is biased toward the forward position by 
tension springs 74 which are respectively hooked be 
tween the member 54 and the corresponding guide 
plates 14. 
As shown in FIG. 3, an opening 100 is formed at the 

rear portion of the upper wall 30 of the holder 28. A 
hold plate 102 serving as the locking means is mounted 
on the upper wall 30 of the holder 28. The hold plate 
102 comprises, for example, a leaf spring, one end por 
tion of which is ?xed at the upper wall 30 and the other 
end portion of which is located above the opening 100. 
A lock pin 104 is ?xed at the other end of the plate 102. 
The lock pin 104 extends into the holder 28 through the 
opening 100. When the ?oppy disk 26 is inserted to a 
predetermined position in the holder 28, the lock pin 
104 is ?tted in one positioning hole 29 formed in the 
case 36 to lock the ?oppy disk at the predetermined 
position (see FIG. 13). The proximal end portion of the 
lock pin 104 is tapered. An L-shaped release lever 106 is 
pivotally mounted on the upper wall 30 of the holder 
28. One end portion of the lever 106 is bent to constitute 
an urging portion 108. The urging portion 108 is posi 
tioned in the opening 100 and below the hold plate 102. 

20 

25 

A tension spring 110 is hooked between the other end of 35 
the lever 106 and the holder 28 to bias the lever 106 
clockwise. An urging arm 112 extends horizontally 
inward from the upper edge of one loading/ejecting 
plate 56. The arm 112 is positioned above the opening 
100 of the holder 28. The arm 112 abuts against the 
urging portion 108 of the release lever 106 to pivot the 
release lever 106 counterclockwise when the loading 
/ejecting member 54 is moved from the forward posi 
tion to the initial position, thereby causing the urging 
portion 108 to urge the lock pin 104 and lift the other 
end portion of the hold plate 102 together with the lock 
pin 104. As a result, the lock pin 104 is disengaged from 
the corresponding positioning hole 29 of the ?oppy disk 
26, so that the ?oppy disk is released. 
The loading/ ejecting device 10 has latching means 76 

for holding the loading/ejecting member 54 in the ini 
tial position. The latching means 76 has a support plate 
78 which is ?xed on the base plate 16 and which is 
aligned with the guide plate 14 (frontmost guide plate in 
FIG. 1), and a latch member 80 pivotally supported by 
a support shaft 79 on the support plate 78. The latch 
member 80 has an engaging portion 82 extending 
toward the corresponding guide plate 14 and an urging 
portion 84 extending horizontally inward. A latch 
groove 86 which can engage with the engaging pin 72 
of the corresponding loading/ejecting plate 56 is 
formed in the engaging portion 82. The latch member 
80 is biased clockwise by a torsion spring 88 wound 
around the support shaft 79. When the groove 86 is 
engaged with the engaging pin 72, the latching means 
76 locks the loading/ejecting member 54 in the initial 
position against the biasing force of the tension springs 
74. 
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6 
The loading/ejecting device 10 also has an urging 

member 90 for releasing the loading/ejecting member 
54 which is locked by the latching means 76, when the 
?oppy disk 26 is loaded. The urging member 90 has a 
substantially elongated rectangular plate shape and is 
movably mounted on the holder 28. The urging mem 
ber 90 has an urging pin 92 extending downward. The 
urging pin 92 is inserted in an elongate hole 94 which is 
formed at the left end portion of the upper wall 30 of the 
holder 28 and which extends along the insertion direc 
tion (longitudinal direction of the side wall 32) of the 
?oppy disk 26. Hence, the urging pin 92 extends in the 
holder 28. The urging pin 92 is movable along the inser 
tion direction of the ?oppy disk 26 between one end 
(i.e., a ?rst position corresponding to the end of the 
holder 28 which faces the insertion/ejection port 52) of 
the elongate hole 94 and the other end (i.e., second 
position) of the hole 94. The urging member 90 is biased 
to the ?rst position by a tension spring 96 which is 
hooked between the urging member 90 and the holder 
28. When the ?oppy disk 26 is inserted in the holder 28, 
the urging pin 92 is urged by the ?oppy disk 26, so that 
the urging member 90 is moved from the ?rst position 
to the second position. The left end of the urging mem 
ber 90 urges the urging portion 84 of the latch member 
80 to pivot the latch member 80 counterclockwise about 
the support shaft 79. As a result, the latch groove 86 is 
disengaged from the engaging pin 72. It should be noted 
that reference numeral 97 in FIGS. 1 and 4 denotes an 
eject button for moving the loading/ejecting member 
54 from the forward position to the initial position. The 
eject button 97 is slidably supported by the front plate 
18. The left end of the eject button 97 can urge the 
connecting plate 58 of the loading/ejecting member 54. 
The eject button 97 also has a stopper 98 for preventing 
the button 97 from being removed from the front plate 
18. 
The operation of the loading/ejecting device 10 hav 

ing the construction described above will be described 
hereinafter. 
The holder 28 is normally located at the ?rst position, 

as shown in FIGS. 4 and 5. The loading/ejecting mem 
ber 54 is locked by the latching means 76 in the initial 
position as illustrated. In this state, the guide pins 38 of 
the holder 28 are located at the upper ends of the ?rst 
guide holes 20, respectively, and are positioned in the 
?rst holding portions 68 of the holding holes 64. For 
these reasons, each guide pin 38 will not be moved 
downward, and the holder 28 is held in the illustrated 
?rst position. In this ?rst position, the insertion/ejection 
port 52 of the holder 28 opposes the insertion port 50 of 
the front plate 18. Therefore, the operator can insert the 
?oppy disk 26 in the holder 28 through the ports 50 and 
52. The urging member 90 is urged by the tension spring 
96 to be located in the ?rst position. 
When the ?oppy disk 26 is inserted in the holder 28 

through the insertion port 50 and the insertion/ejection 
port 52 along the direction indicated by arrow A (FIG. 
2), the urging pin 92 of the urging member 90 is urged 
by the ?oppy disk, and the urging member 90 is shifted 
from the ?rst position to the second position. Slightly 
before the ?oppy disk 26 is completely inserted (i.e., 
slightly before the urging member 90 reaches the sec 
ond position), the left end of the urging member 90 
abuts against the urging portion 84 of the latch member 
80. The latch member 80 is thus pivoted counterclock 
wise about the support shaft 79 against the biasing force 
of the torsion spring 88 until the urging member 90 
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reaches the second position. The latch groove 86 is then 
disengaged from the engaging pin 72, and the loading 
/ejecting member 54 is biased by the torsion spring 74 
and is moved toward the forward position (i.e., to the 
right in FIG. 4). When the ?oppy disk 26 is completely 
inserted in the holder 28, the lock pin 104 of the hold 
plate 102 is inserted in the corresponding positioning 
hole 29 of the ?oppy disk 26, thereby locking the ?oppy 
disk at the predetermined position in the holder 28. 
When the loading/ejecting member 54 is moved to 

the right, as shown in FIGS. 6 and 7, the guide pins 38 
of the holder 28 are guided downward by the corre 
sponding inclined portions 66 of the holding holes 64 
and the corresponding ?rst guide holes 20. The holder 
28 is thus moved downward together with the ?oppy 
disk 26. During the movement, the ?oppy disk 26 is 
placed on the ?anges 34 of the holder 28. The eject 
button 97 is urged by the connecting plate 58 and is 
moved to the right. 
When the loading/ejecting member 54 reaches the 

forward position, as shown in FIGS. 8 to 11, the guide 
pins 38 of the holder 28 are moved to the lower ends of 
the ?rst guide holes 20, respectively. The guide pins 38 
are also positioned in the second holding portions 70 of 
the holding holes 64, so that the holder 28 reaches the 
illustrated second position and is held there. The lower 
edge of the engaging portion 82 of the latch member 80 
abuts against the engaging pin 72, and the latch member 
80 is held at the illustrated position. The urging arm 112 
is separated from the urging portion 108 of the release 
lever 106, and the lever 106 is biased by the tension 
spring 110 to separate from the lock pin 104. In this 
state, the ?oppy disk 26 is placed on the positioning 
projections 25 such that the positioning pins 27 are 
respectively inserted in the positioning holes 29 of the 
case 36. The magnetic disk 35 in the case 36 is clamped 
between the spindle 24 and the clamper 46 biased by the 
compression spring 48. The magnetic disk 35 can be 
driven by the spindle 24. When the spindle 24 is rotated 
by a driving source (not shown), the magnetic disk 35 is 

_...rotated to perform the desired leading/writing. 
When the operator depresses the eject button 97, the 

7 ?oppy disk 26 is ejected from the holder 28. More par 
ticularly, when the eject button 97 is depressed, the 
loading/ejecting member 54 is urged to the left (i.e., 
toward the initial position) through the connecting plate 
58. When the member 54 reaches the initial position, the 
engaging pin 72 engages with the latch groove 86 of the 
latch member 80, thereby locking the member 54 in the 
initial position. At the same time, while the loading 
/ejecting member 54 is moved from the forward posi 
tion to the initial position, the guide pins 38 of the 
holder 28 are guided by the inclined portions 66 of the 
holding holes 64 and the ?rst guide holes 20 and respec 
tively reach the upper ends of the ?rst guide holes 20. 
The holder 28 is thus moved upward together with the 
?oppy disk 26 to the ?rst position shown in FIG. 4. At 
the same time, as shown in FIGS. 12 and 13, the posi 
tioning pins 27 are disengaged from the positioning 
holes 29 of the ?oppy disk 26, and the urging arm 112 
abuts against the urging portion 108 of the release lever 
106 upon movement of the loading/ejecting member 54. 
In this state, the ?oppy disk 26 is still locked by the lock 
pin 104. The length of the latch groove 86 of the latch 
member 80 is longer than the diameter of the engaging 
pin 72.‘ For this reason, after the engaging pin 72 is 
engaged with the groove 86, the loading/ejecting mem 
ber 54 can be further inserted. When the member 54 is 
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8 
further inserted, the urging arm 112 urges the urging 
portion 108 of the release lever 106 to pivot the release 
lever 106 counterclockwise, as shown in FIGS. 14 and 
15. The urging portion 108 urges the tapered portion 
(i.e., proximal end portion) of the lock pin 104 upward, 
so that the other end of the hold plate 102 is moved 
upward together with the lock pin. As a result, the lock 
pin 104 is removed from the corresponding positioning 
hole 29 of the ?oppy disk 26, thereby releasing the 
?oppy disk. The urging member 90 is moved by the 
biasing force of the tension spring 96 from the second 
position to the ?rst position. The ?oppy disk 26 in the 
holder 28 is urged by the urging pin 92 of the urging 
member 90 to the right. The ?oppy disk 26 is thus 
ejected from the holder 28 through the insertion/ejec 
tion port 52 and the insertion port 50. 
According to the loading/ejecting device 10 having 

the construction described above, the holder 28 is lin 
early moved along the vertical direction when the 
?oppy disk 26 is subjected to loading/ejecting. For this 
reason, the distance of displacement of the holder of the 
device of the present invention becomes shorter than 
that of the conventional device. In addition, the space 
for allowing movement of the holder is smaller than 
that in the conventional device. As a result, a compact 
magnetic disk drive apparatus can be provided. Fur 
thermore, according ‘to the loading/ejecting device 10, 
the ?oppy disk 26 can be precisely moved to the prede 
termined positions corresponding to the driving means, 
the magnetic leading/writing means and so on of the 
magnetic disk drive apparatus. 

Furthermore, the device 10 has locking means for 
locking the ?oppy disk 26. During ejecting, when the 
operator stops the insertion of the loading/ejecting 
member 54 before the member 54 is locked at the initial 
position, the member is returned by the tension springs 
74 to the forward position. The holder 28 is temporarily 
moved upward and then downward. For this reason, 
when this locking means is not arranged, the ?oppy disk 
26 is moved together with the holder 28 halfway down 
and is clamped by the holder. However, according to 
the loading/ejecting device 10, the ?oppy disk 26 is 
locked by the locking means in the holder 28 until the 
loading/ejecting member 54 is locked in the initial posi 
tion. Therefore, even if the insertion of the loading 
/ejecting member during ejection is interrupted, the 
?oppy disk 26 will not be clamped by the holder 28, 
thereby preventing damage to the ?oppy disk, driving 
mechanism and so on, and properly ejecting the ?oppy 
disk. 
The present invention is not limited to the particular 

embodiment described above. Various changes and 
modi?cations may be made within the spirit and scope 
of the invention. For example, the hold plate is not 
limited to the leaf spring but can be extended to any 
elastic plate. In addition, the number of positioning 
projections may be increased as needed. 
What is claimed is: 
1. A device for loading and ejecting a magnetic disk 

assembly including a disk element and a casing contain= 
ing said disk element for movement into and from a 
magnetic disk drive apparatus having a base and means. 
mounted on the base, for driving the magnetic disk 
assembly, comprising: 

means, including a pair of guide plates mounted on 
the base so as to oppose each other at a peredeter 
mined distance, for guiding the magnetic disk as 
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sembly into and from the magnetic disk drive appa 
ratus; 

a holder located above the driving means and holding 
the magnetic disk assembly therein, the holder 
being supported by the guiding means so as to be 
linearly movable between a ?rst position where the 
magnetic disk assembly can be inserted or ejected 
from the holder and a second position where the 
magnetic disk assembly can be driven by the driv 
ing means, said holder having an upper wall of a 
substantially rectangular shape, with an opening 
therein, a ?rst pair of opposing side walls, and a 
second pair of opposing side walls, one of the sec 
ond pair of side walls de?ning a port means for 
inserting and ejecting the magnetic disk assembly 
therethrough, said holder being disposed between 
the guide plates, so that the ?rst pair of side walls 
face the guide plates, respectively; 

a loading/ejecting member, supported by the guiding 
means, so as to be movable between an initial posi 
tion and a forward position, for moving the holder 
from the ?rst position to the second position upon 
movement of the member from the initial postion 
to the forward'position and for moving the holder 
from the second position to the ?rst position upon 
movement of the member from the forward posi 
tion to the initial position; 

means for biasing the loading/ejecting member 
toward the forward position; 

means, engaged with the loading/ejecting member, 
for latching the loading/ejecting member in the 
initial position; 

an urging member mounted on the holder, to be mov 
able between a ?rst position and a second position, 
such that the urging member is moved from the 
?rst position to the second position upon insertion 
of the magnetic disk assembly into the holder, and, 
such that the urging member at its second position, 
urges the latching means to disengage from the 
loading/ejecting member, so that the urging mem 
ber ejects the disk element from the holder upon 
movement of the urging member from the second 
position to the ?rst position; 

means for biasing the urging member toward the ?rst 
position; 

operating means for pushing the loading/ejecting 
member toward the initial position; 

means, disposed in the holder, for locking the mag 
netic disk assembly in a predetermined position in 
the holder when the magnetic disk assembly is 
inserted at the predetermined position in the 
holder, said locking means including an elastically 
deformable hold plated mounted on the holder and 
having one end portion extending into the opening, 
and a lock pin which extends into the holder from 
the one end portion of the hold plate and which 
engages with a corresponding positioning hole of 
the casing, to lock the magnetic disk when the 
magnetic disk is inserted in the predetermined posi 
tion in the holder; and 

means for releasing the locking means from a locked 
state when the loading/ejecting member is moved 
from the forward position to the initial position and 
is latched at the initial position. 

2. A device according to claim 1 wherein each of said 
guide plates has a pair of elongate ?rst guide holes 
which oppose each other at a predetermined distance 
and which are parallel to each other, and the holder has 
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a plurality of guide pins which project in pair from each 
side wall toward the corresponding guide plate and 
each of which is slidably inserted in its corresponding 
?rst guide hole. 

3. A device according to claim 2, wherein each of 
said guide plates has a plurality of elongate second 
guide holes which extend perpendicularly to the ?rst 
guide holes; and the loading/ejecting member includes 
a pair of loading/ejecting plates which oppose each 
other and are respectively located between their corre 
sponding guide plates and the holder, a connecting plate 
connecting the loading/ ejecting plates, and support pins 
respectively slidably inserted in the second guide holes 
and ?xed at one end to the loading/ejecting plates. 

4. A device according to claim 3, wherein each of 
said loading/ejecting plate has a pair of holding holes 
each of which has an elongate inclined portion inclined 
at a predetermined angle with respect to the second 
guide holes, and each of the guide pins being inserted in 
a corresponding one of the ?rst guide holes through a 
corresponding one of the holding holes. 

5. A device according to claim 4, wherein each of 
said holding holes has ?rst and second holding portions 
which extend in opposite directions from two ends of 
the inclined portion along a direction perpendicular to 
the first guide holes, and each of the guide pins being 
positioned in the ?rst holding portion of its correspond 
ing holding hole when the holder is in the ?rst position 
thereof and in the second holding portion of the corre 
sponding holding hole when the holder is in the second 
position thereof. 

6. A device according to claim 3, wherein one of said 
loading/ejecting plates has an engaging pin; and the 
latching means includes a support plate erected on the 
base to be adjacent and parallel to the one loading 
/ ejecting plate, pivoting means provided on the support 
plate, a latch member pivotally mounted on the pivot 
ing means, the latch member having an engaging por 
tion to be engaged with the engaging pin and an urging 
portion, and a vbiasing member for biasing the latch 
member in such a direction that the engaging portion 
engages with the engaging pin, and the engaging pin 
being engaged with the engaging portion when the 
loading/ejecting member is located in the initial posi 
tion. 

7. A device according to claim 6, wherein said urging 
member is disposed on the upper wall of the holder to 
be movable along an insertion direction of the magnetic 
disk and has an urging pin which extends into the holder 
and which can abut against the magnetic disk inserted in 
the holder, the urging pin being pushed by the magnetic 
disk inserted in the holder to move the urging member 
from the ?rst position to the second position, the urging 
member being operated to push the urging portion of 
the latch member and pivot the same, thereby disengag 
ing the engaging portion from the engaging pin as the 
urging member is being moved from the ?rst position to 
the second position thereof. 

8. A device according to claim 2, wherein said ?rst 
guide holes extend perpendicularly to the base, and the 
holder is moved perpendicular to the base between the 
?rst and second positions thereof. 

9. A device according to claim 1, wherein said holder 
has clamping means for clamping the magnetic disk 
held ‘in the holder, in conjunction with the driving 
means, when the holder is in the second position 
thereof. ' 
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10. A device according to claim 9, wherein said 
clamping means includes means for providing sliding 
movement, a support shaft which is slidably supported 
on the sliding means by the upper wall of the holder and 
which extends into the holder, a clamper ?xed at an 
extended end of the support shaft and positioned to 
oppose the driving means, and a biasing member 
hooked between the upper wall and clamper and biasing 
the clamper toward the driving means. 

11. A device according to claim 1, wherein said hold 
plate has a leaf spring. 

12. A device according to claim 1, wherein said relas 
ing means includes a release lever movably mounted on 
the holder and having an urging portion being capable 
of urging the lock pin, and an urging arm, ?xed on the 
loading/ejecting member, for urging the urging portion 
of the release lever to urge the lock pin, wherein said 
relasing means has a biasing member for biasing the 
releasing lever in such a direction that the urging por 
tion of the releasing lever is separated from the lock pin, 
thereby removing the lock pin when the loading/eject 
ing member is moved from the forward position to the 
initial position. 

13. A device according to claim 1', which further 
comprises positioning means, mounted on the base, for 
positioning the magnetic disk in the holder when the 
holder is located in the second position thereof. 

14. A device according to claim 13, wherein said 
positioning means includes a plurality of projections 
erected on the base and having the same level to support 
the casing of the magnetic disk, and positioning pins 
formed on the end faces of at least two of the projec 
tions and ?tted in the positioning holes of the casing 
when the holder is moved in the second position 
thereof. 

15. A device for loading and ejecting a‘magnetic disk 
assembly into and from a magnetic disk drive apparatus 
having a base and a means, mounted on the base, for 
driving the magnetic disk assembly, said magnetic disk 
assembly having a disk element and a casing which 
covers the disk element, comprising: 

means, mounted on the base, for guiding the magnetic 
disk assembly into and from the magnetic disk 
drive apparatus; 

a holder located above the driving means and holding 
the magnetic disk assembly therein, the holder 
being supported by the guiding means so as to be 
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12 
linearly movable between a ?rst position where the 
magnetic disk assembly can be inserted or ejected 
from the holder and a second position where the 
magnetic disk assembly can be driven by the driv 
ing means; 

a loading/ejecting member supported by the guiding 
means so as to be movable between an initial posi 
tion and a forward position, for moving the holder 
from the ?rst position to the second position upon 
movement of the member from the initial position 
to the forward position and for moving the holder 
from the second position to the ?rst position upon 
movement of the member from the forward posi 
tion to the initial position; 

means for biasing the loading/ejecting member 
toward the forward position; 

means, engaged with the loading/ejecting member, 
for latching the loading/ejecting member in the 
initial position; 

an urging member mounted on the holder, to be mov 
able between a ?rst position and a second position, 
such that the urging member is moved from the 
?rst position to the second position upon insertion 
of the magnetic disk assembly into the holder, and, 
such that the urging member at its second position, 
urges the latching means to disengage from the 
loading/ejecting member so that the urging mem 
ber ejects the disk element from the holder upon 
movement of the urging member from the second 
position to the ?rst position; 

means for biasing the urging member toward the ?rst 
position; 

operating means for pushing the loading/ejecting 
member toward the initial position; 

means, disposed in the holder, for locking the mag 
netic disk assembly in a predetermined position in 
the holder when the magnetic disk assembly is 
inserted at the predetermined position in the 
holder; and 

means for releasing the locking means from a locked 
state when the loading/ejecting member is moved 
from the forward position to the inital position and 
is latched at the initial position, said releasing 
means having a releasing member ?xed to the loa 
ding/ejecting member. 
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